Rottlerin induces calcium influx and protein degradation in cultured lenses independent of effects on protein kinase C delta.
Rottlerin has been widely accepted as a specific inhibitor of protein kinase C delta (PKC delta); however, recent data suggest that the specificity of this compound become a question. Herein, we address this issue using a lens organ culture system, as PKC delta might regulate the gap junction permeability in lens. Interestingly, we found that rottlerin induced the degradation of connexin50 more rapidly than that of PKC delta. Furthermore, comparison of rottlerin with a protonophore, carbonylcyanide-4-(trifluoromethoxy)-phenylhydrazone (FCCP) that shares many characteristics with rottlerin, showed that both rottlerin and FCCP dramatically increased lens weight over time. This increase in lens weight was partially reversed by depletion of extracellular calcium with ethyleneglycoltetraacetic acid (EGTA) or by blocking L-type calcium channels with verapamil, suggesting rottlerin may induce calcium influx. Indeed, the rapid degradation of connexin50 (but not PKC delta) induced by rottlerin and FCCP was blocked by EGTA. In addition, rottlerin and FCCP also induced degradation of connexin46, filensin, vimentin and CP49. In order to determine whether this protein degradation is associated with the decrease of ATP due to uncoupling mitochondria by rottlerin, ATP content in lenses with different treatments were examined. The result indicated that EGTA had no effect on lens ATP content. Taken together, these data suggest that rottlerin, like FCCP, induces calcium influx, leading to protein degradation and cleavage in the lens, and that this effect is unrelated to the inhibition of PKC delta. Thus, extreme caution must be taken when considering use of rottlerin as a PKC delta inhibitor.